Activation of Helicobacter pylori inorganic pyrophosphatase and the importance of Cys16 in thermostability, enzyme activation and quaternary structure.
The inorganic pyrophosphatase from the human pathogen Helicobacter pylori (HpPPase) is a family I PPase. It is a homohexamer consisting of identical 20-kDa subunits. Hydrolysis of inorganic pyrophosphate (PP(i)) by HpPPase relied on the presence of magnesium and followed Michaelis-Menten kinetics, with k (cat) being 344 s(-1) and K (m) being 83 microM at pH 8.0, which was the optimal pH for catalysis. HpPPase was activated by both thiol and non-thiol reductants, distinct from the previously suggested inactivation/reactivation process involving formation and breakage of disulfide bonds. Substitution of Cys16 of HpPPase, which was neither located at the active site nor evolutionarily conserved, resulted in a loss of 50% activity and a reduction in sensitivity to reductants and oxidized glutathione. In addition, the C16S replacement caused a considerable disruption in thermostability, which exceeded that resulted from active-site mutations such as Y140F HpPPase and those of Escherichia coli. Although Cys16 was not located at the subunit interface of the hexameric HpPPase, sedimentation analysis results suggested that the C16S substitution destabilized HpPPase through impairing trimer-trimer interactions. This study provided the first evidences that the single cysteine residue of HpPPase was involved in enzyme activation, thermostability, and stabilization of quaternary structure.